Stabilizer for a Motor Vehicle 
Specification 

The present invention pertains to a stabilizer according to the features in the preamble of claim 1 . 
Such stabilizers are used in automotive engineering. 

In principle, a stabilizer, which operates according to the principle of the torsion bar, extends in 
parallel to the axle and is fastened at both ends of a wheel suspension, is associated with each axle 
5 of a motor vehicle. These stabiUzers have the task of preventing or weakening the transmission of 

the rolling motions that are caused by the road conditions and originate from the wheels to the 
vehicle. Such rolling motions are generated mainly in road curves or in case of unevennesses of the 
road, for example, potholes or ruts. There are one-part stabilizers adapted to certain fields of use, 
but they respond either too softly or too harshly to different loads and lack a sufficient range of 
10 torsion for some applications. This has a disadvantageous effect on driving comfort. 

Two-part stabilizers, which are connected to one another by a clutch, are therefore increasingly 
used for special applications. The two parts of the stabiUzer are connected to one another directly 
in the coupled state in such a way that they rotate in unison, so that the action of a one-part 

stabilizer is thus achieved. In the uncoupled state, an additional free angle of rotation is set between 
15 a mechanical stop for one direction of rotation and a stop for the other direction of rotation. A 
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vehicle equipped with such a stabilizer that can be coupled can be used under normal road 
conditions and abnormal road conditions alike. 

Such a two-part stabilizer with a clutch is described in DE 199 23 100 CI. The corresponding 
clutch comprises a cylindrical housing, which is connected to one of the two stabilizer halves in 
5 such a way that they rotate in unison. A shaft, which projects from the housing and is connected to 

the second stabilizer half in such a way that they rotate in unison, is mounted rotatably in the 
cylindrical housing. The housing has a stationary and inwardly directed carrier, and the shaft 
located inside carries, in the same radial plane, an outwardly directed, second carrier, which rotates 
in unison. Corresponding free spaces, with which two claws of a locking piston mesh, are located 
1 0 between the two carriers. This locking piston is axially displaceable and is loaded by a 

compression spring in the closing direction and by a hydraulic force in the opposite direction. Both 
the carriers and the claws are mutually fitting force transmission surfaces, which are axially conical 
and radially flat. 

It has now been found that the carriers of the two stabilizer parts and the claws of the locking piston 
1 5 are jammed with one another under the loads of the compression spring and the torsional forces, so 

that unusually strong hydraulic adjusting forces are necessary for uncoupling. This can be 
attributed to the fact that force components that load the two stabilizer halves, on the one hand, and 
the claws of the locking piston, on the other hand, radially in opposite directions, occur in the areas 
of the force transmission surfaces. This leads to widening or narrowing of the carriers and the 
20 locking claws, as a result of which the position of the conical surfaces located opposite each other 

will change as well. After elimination of the external loads, the carriers and the claws seek, due to 
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their internal stresses, to assume their original shapes, and the carriers and the claws are wedged in 
one another because the conical surfaces no longer fit each other. 

The basic object of the present invention is therefore to develop a stabilizer of this class, in which 
the positions of the mutually corresponding and force-transmitting conical surfaces of the clutch in 
5 relation to one another remain unchanged. 

This object is accomplished by the characterizing features of claim 1 . Pertinent embodiments of the 
present invention appear from the features of claims 2 and 3. The present invention eliminates the 
drawbacks of the state of the art. 

Jamming of the torque-transmitting elements is ruled out in the new clutch. This has an 
1 0 advantageous effect on the shifting fimction of the clutch and also requires only very weak 

adjusting forces. It is advantageous in this connection if the arches of the conical surfaces of the 
radial carriers and of the locking claws have an equal radius, because the load-bearing capacity and 
the slidabiUty of the mutually corresponding conical surfaces improve. 

The new clutch with its arched contour has special technical effects. Thus, the arch of the force- 
15 transmitting conical surfaces causes the circumferential forces prevailing in the contact area of the 

conical siarfaces located opposite each other to develop different force components along the arched 
conical siarface. Thus, the radial force components are greater at the inner and outer ends of the 
arch than in the area located inbetween. However, since these radial force components are directed 
opposite each other, they largely offset each other, so that there are, in toto, only small radial force 
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components, which bend the free ends of the radial carriers and of the locking claws either to the 
outside or to the inside. This considerably reduces the risk of jamming. 



If radial force components still act on the radial carriers and the locking claws and change their 
positions in relation to one another, the mutually corresponding conical surfaces act like the sliding 
5 surfaces of a ball bearing. Jamming of the corresponding carriers and locking claws is therefore 

also ruled out. The present invention shall be explained in greater detail below on the basis of an 
exemplary embodiment. 



In the drawings, 



Figure 1 shows a simplified view of a stabilizer that can be coupled, 

Figure 2 shows a simplified sectional view of the clutch. 

Figure 3 shows the clutch in the locked state. 

Figure 4 shows the locking piston, 

Figure 5 shows the radial carrier of one stabiUzer part. 

Figure 6 shows the radial carrier of the other stabilizer part, and 

Figure 7 shows a partial view of the engaged clutch. 



According to Figure 1, each axle of a motor vehicle comprises, in principle, the two wheels 1 and 
an axle 2 carrying the two wheels 1 . A divided stabilizer 3 with its two stabilizer parts 4 and 5 is 

located in parallel to the axle 2, each stabilizer part 4, 5 being connected to a wheel suspension, not 
shown, of the corresponding wheel 1 and, on the other hand, via a mounting point 6, with the 
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vehicle chassis. A clutch 7, which comects the two stabilizer parts 4, 5 to one another into a 
continuous stabilizer 3 or separates them from one another, is arranged between the two stabilizer 
parts 4 and 5. The dimensioning and the properties of the material of the connected stabilizer 3 are 
selected such as to absorb the torsional forces introduced via the wheels 1 and to build up 
5 corresponding opposing forces. Thus, these forces are not transmitted to the vehicle body or are at 

least attenuated. 

The clutch 7 can be shifted axiaUy and has a positive-locking design. The clutch 7 comprises for 
this purpose, according to Figure 2, a cylindrical housing 8 with a closed bottom 9, which is joined 
by a connection pin 10 for one of the two stabilizer parts 4, 5. A mounting point 11 for a hinge is 
10 located on the inner side of the bottom 9. Opposite the bottom 9, the housing 8 is closed, rotating in 
unison, with a cover 12, which is equipped with a continuous bearing bore 13 for another hinge, and 
with a radial carrier 14, which protrudes into the interior of the cylindrical housing 8. The radial 
carrier 14 is located in the radial space between the continuous bearing bore 13 and the inner wall 
of the cylindrical housing 8. 

1 5 Fiarthermore, a shaft 15, which passes through the interior of the cylindrical housing 8 and is 

mounted rotatably in the mounting point 11 in the bottom 9 of the housing 8, on the one hand, and 
in the bearing bore 13 in the cover 12 of the housing 8, on the other hand, is fitted into the housing 
8. The shaft 15 is connected to the other stabilizer part 4, 5 in such a way that they rotate in unison. 
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Another radial carrier 16, which is arranged in the housing 8 and designed in the same manner as 
the radial carrier 14, is located on the shaft 15. The radial carrier 14 at the cylindrical housing 8 and 
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the radial carrier 16 on the shaft 15 are thus located on a common radial plane, as a result of which 
both radial carriers 14 and 16 are pivo table in relation to one another to a limited extent only. 

Furthermore, a locking piston 17, to which hydraulic pressure can be admitted, is axially 
displaceable on the shaft 15 and is guided in a radially rotatable manner and which divides the 
5 interior space of the cylindrical housing 8 into a compression spring space 18 on the bottom side 

and into a pressure space 19 on the cover side, is located in the interior of the cylindrical housing 8. 
A compression spring 20, which is supported at the bottom 9 of the housing 8 and loads the locking 
piston 17, is inserted into the compression spring space 18. The compression spring space 18 is 
connected to a hydraulic tank via an overflow oil connection 21. By contrast, the pressure space 19 
1 0 is connected to a hydraulic compressed oil supply unit via a compressed oil connection, not shown. 

As is shown in Figures 3 and 4, two locking claws 22, which are located, in the same manner as the 
two radial carriers 14 and 16, in the radial free space between the shaft 15 and the inner wall of the 
housing 8 and which are both arranged opposite each other, i.e., oifset by 180° in relation to one 
another, are formed on the cover side of the locking piston 17. The shape and the dimensions of the 

1 5 two locking claws 22 are coordinated in a special manner with the shapes and dimensions of the 

two radial carriers 14 and 16. Thus, the two gaps between the two radial carriers 14 and 16 are thus 
filled out without a clearance. Furthermore, the locking piston 17 is equipped with a stroke 
limitation means, which prevents the two radial carriers 14, 16 and the two locking claws 22 from 
becoming disengaged in the other end position of the locking piston 17. Consequently, a positive 

20 length coverage of the radial carriers 14, 16 and the locking claws 22 of the locking piston 17 

continues to be present in this end position. 
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The contact surfaces of the two carriers 14, 16 and of the two locking claws 22, which said surfaces 
are located opposite each other and communicate with one another, are designed as force 
transmission surfaces. The two carriers 14, 16 and the two locking claws 22 have for this purpose a 
conical surface 23 each with a smaller angle, which are in contact with one another without a 
5 clearance in the coupled state. The conicity of the conical surfaces 23 with the smaller angle is 

selected to be so small that the axial force component of a radial force introduced to the stabilizer 3 
from the outside does not exceed the spring force of the compression spring 22. In addition, the 
two carriers 14, 16 have a conical surface 24 with a larger angle at their free end and the two 
locking claws 22 have a conical surface 25 with a larger angle at their free ends, which [conical 
10 surfaces] form a radial clearance with one another in the uncoupled state. The two stabilizer halves 

4, 5 are freely rotatable in relation to one another within this free space. 



The force transmission surfaces composed of the conical surfaces 23, 24, 25 at the two carriers 14, 
16 and at the two locking claws 22 have an arched contour in their cross section. Thus, Figure 4 
shows conical surfaces 23, 25 at the locking claws 22 with a concave arch that extends over the 
15 entire force transmission area and has a uniform design. By contrast, the conical surfaces 23, 24 of 

the two radial carriers 14, 16 according to Figures 5 and 6 are provided with a convex arch over 
their entire force transmission area. The dimensions and the geometries of the concave arch of the 
force transmission surfaces of the two locking claws 22 and of the convex arch of the force 
transmission surfaces of the two carriers 14, 16 are adapted to one another. 
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Under normal road conditions, for example, during road traffic, the pressure space 19 in the 
cylindrical housing 8 is kept pressureless, so that the compression spring 20 loads the locking piston 

7 



18 and displaces it in the direction of the radial carriers 14, 16. Lateral contact develops between 
the radial carriers 14, 16 and the two locking claws 22. As a result, the radial carriers 14, 16 and the 
rotatable locking piston 17 are centered, so that the two locking claws 22 penetrate into the 
intermediate spaces between the two radial carriers 14, 16 to the extent that the conical surfaces 23 
5 with smaller angle will mutually come into contact with one another. The locking piston 1 7 is held 

in this position by the force of the compression spring 20 over the entire loading area. The 
stabilizer parts 4, 5 thus coupled behave now as a one-part stabilizer. 

Under poor road conditions, which occur, for example, off the road, the torsion range of the coupled 
stabilizer 3 is no longer sufficient to compensate the rolling motions of the wheels. By actuating a 

10 preferably hydraulic pressure supply unit, the pressure space 19 of the clutch is pressurized in such 
cases, so that the locking piston 17 separates from the contact area of the conical surfaces 23 with 
the smaller angle against the force of the compression spring 20 and is displaced into its end 
position defined by the stroke limitation means. By maintaining the hydraulic pressure in the 
pressure space 19, the locking piston 17 is held in this position. The two stabilizer parts 4, 5 are 

15 thus separated, but they remain in axial overlap in the area of the conical surfaces 24, 25 with a 

larger angle. In case of different loads on the two wheels of one axle, one of the two radial carriers 
14, 16 in the area of the conical surfaces 24 with the larger angle comes into contact in the area of 
the conical surface 25 with a larger angle of one of the locking claw [sic - Tr.] 22 and rotates it [the 
area? - Tr.Ed.] vintil it is supported on the conical surface 24 with the larger angle of the other of the 

20 two carriers 14, 16 [tentative translation, word(s) missing in German original - Tr.Ed.]. The two 

stabilizer parts 4, 5 are again connected to one another in this coupled state, so that they are capable 
of absorbing torsional forces in the same direction of rotation. 



List of Reference Numbers 



1 Wheel 

2 Axis 

3 Stabilizer 

4 Stabilizer part 

5 Stabilizer part 

6 Moimtitig point 

7 Clutch 

8 Housing 

9 Bottom 

10 Locking pin 

1 1 Mounting point 

12 Cover 

13 Bearing bore 

14 Radial carrier 

15 Shaft 

16 Radial carrier 

17 Locking piston 

18 Compression spring space 

19 Pressiare space 

20 Compression spring 

21 Overflow oil connection 



22 Locking claw 

23 Conical surface with smaller angle 

24 Conical surface with larger angle 

25 Conical surface with larger angle 



